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HALO OB@RVATX~NS AT YORK, N. Y .  2, J - 

By MILROY N. STEWART, Cooperative Observer. 

[Dated Tork, Livingston County, N. P., Sept. IS, lN5.] 

The halos recorded in the followin tables were ob- 
served at York, N. P. (N. 43' 53' 30"; %. i7' 53'). The 
usual records of a cooperative observer h a w  been kept 
since December, 191 1 ,  while less conip1et.e notes date from 
three ears earlier. The nearest Weather Bureau station 
is at  ilT ochester, 26 miles to the north-northoast. 

Jan. Feb. Mar. Apr.May. Jun. July. Aug. Sep. Oct. Nov. Dee. ET I I I I I I I I i I I I -  
TABLE 1.-The numbers ojhnlos obsenvd at I'ork. N. Y., J a m m y ,  1909, 

to Scpteinber, 1915, inclusioe. 

1W-B ............ 
1910 ............ 
1911 ............ 
1912 ............ 
1913 ............ 
1914 ............ 
1815 ............ 

1 1 2  6 
2 : 2 0 
1 3 8 5 
7 2 13 6 
9 B 6 4 
4 10 R 3 
7 3 2 g , 

A. SOLAR E4LOS. 

Totals.. .. 
Means .... 

means1 ....... S m o o t h e d  

31 

4. 4 

4.1 - 

0.7 
1.0 

0 0 3  
2 0 0  
2 3 0  
1 1 0  
0 0 0  
0 3 0  
0 2 1  

5 9 4  

1.3 0.8 

1.0 0.8 

Means .... 1.3 

means'. ...... 1.2 
S m o o t h e d  

1012 ............ 
1913 ............ 
1911 ............ 
1915 ............ 

Totals.... 

I 

0 
2 
1 
1 

9 

3 

4 

2 '  7 9 

29 29 SO 

4.1 4.1 4.8 

4.9 4.1 4.1 
I 
B. LUNAR EALOS. 

I E. g., Dec.+t Jan.+Feb. 
I 

Table 1 includes all halos noted and shows their relativo 

unfamiliarity 

March maximum is found, but the niininium occurs in 
December rather than in October. The normal length 
of time elapsing before precipitation (30.5 hours) is quite 
a bit in excess of that at  Blue Hill (15.6 hours). Lunar 
halos have been omitted from Table 3, but a study of 55 
shows that 46 (83 per cent) were followed by rain or snow 
before the end of the second succeeding day. In  the case 
of these halos the precipitation sppenrs to follow more 
quickly-the average interval being 17.3 honrs. 

It is noted that halos which are not followed by pre- 
cipitation often occur in succession. Those on Septem- 

ber 10, 11, 14, 1s and 30, 1914, are examples. Indeed at 
this station 37 per cent of all observed September halos 
have been succeeded by more than two days of fair 
weather. 

TABLE 2.-Rtlatioiis nj  occurrmce of solar halos to occurrence oj  precipi- 
totinn at Sod;, A'. Y., jroni December, 19OS, to September, 1915. 

SOLlR HALOS. 

Total numbm ronqidrred ... 
Percentxe lollowed by pre- 

cipitAtion on smic dsy.. .. 
Percmtnce followed bv pre- 

cipitntion on first SI~CRNI- 
ing day.. ................ 

Percontare followed b prcr- 
eipitatibn on s m n B  suo- 
raedhlp dny .............. 

drrre~eniimhor of hours br- 
tyeen hnlo and precipitn- 
tl0ll. ..................... 

Percentnge not followed by 
precipitation by end ofsec- 
ond surceod' dnv. ...... 

A v m g e  hoiir?oc6nrrence 
(first seen) ................ 

The wind direction, at the times halos have been 
noted, has been lrevailingly s0ut.h with the exception 

Un.zrsu.al disi11a.y~ a.t Pork,  N .  I-.-By far the reater 

halo-of ten with accompanying parhelia, especially in 
the late afternoon. A few times more complex phenom- 
ena were seen. On March 14, 1912, concentric halos of 
22' and 46' became. visible at about 7:30 a. m. Both 
showed red on t,he side toward the sun. The colors of the 
outer circle were the more distinct. 

The inner halo was much brighter through an arc of 
about 35O on its upper (west) side and parhelia were 
visible. The nort,h side of the whole display was the 
brightest because the clouds were thickening on the south. 
At the u perniost point of the 46'-halo there was, tangent 

23 . This was brilliantly colored with the red on its con- 
ves side. Green was the color most in evidence. This 
tangent arc increased in hrilliancv until 8:20 a. m., when 
it began to fade and was followed 10 minutes later b the 
46'-hdo. The 33'-halo lasted to about 10 a. in. There 
was i s  a. m.) a white spot in the north at an altitude above 
the horizon e ual to that of the sun, and of the size of a 
parhelion. '?he temperature was about 30°F., wind 
south. Snow, changing to rain, began during the follow- 
ing night, and 0.55 inch had fallen by 2 p. ni. on the 15th. 

April 4, 1912, at 4:30 p. m., the circumzenithal arc was 
seen. Red, blue, and green could be distinguished. 
Temperature, 3SOF.; wind, SW. The barometer fell 
0.45 inch during the nest  24 hours, but no precipitation 
more than a trace occurred till the 7th. 

On Februar 9, 1914, at 9 a. m., there WAS a faint 23'- 

red and blue- reen. Temperature, 1O0F.; 

February 13, there was a display similar to that on the 
The 33°-lialo had been 9th. but occurring at 2:45 

visible in the forenoon, wit its highest and lowest arts 
especially bright. Temperature, 15OF. ; wind, N Z  A 
snowfall nniounting to 10.5 inches began at 6 p. m.- 
only three hours later. 

of the month of I3 eceniber when i t  has been southwest. 

nuniber of recorded displays consisted merely of t a e 23'- 

to it, w l u t  appeared to be an arc of a circle of about 
. . O  

halo with par P ielia. The circumzenithal arc was visible, 

wind, sliolvinfv . A light snowfal 7 followed in 26 hours. On 

K' m- 
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. On January 16, 1915, ata noon, a 2flo-halo was observed. 
At 13:20 p. m., an arc a peared about -40' above the 

a parently concave toward the sun. At the same time 

assumed tho forin indicated in figure 3. The east par- 
helion made its a pearance a t  about 1 2 0  p. ni. There 
was an intensnly P ,right, white area just a t  and above 
tho juncture of t.ho 32°-h:~lo and its tangent arcs. The 
colored arc faded at 1:45 p. in.; t,iic u )per. part of the 

aft,er. Temperature, 35'F. ; mind, S. h i l i  began 
after an interval of 17 liours mid fell on the nine suc- 
ceeding days. 
a i  '.' . , ?  

sun, having the colors o P the circumzenithal arc, but 

t P ie upper portion of the 33O-halo became bright.er, and 

2:!0-!ialo w.?s still visible at, 3:30, but A isappottred soon 

,. .. 
v 

CUMULUS OVER A FIRE. 

By EDW. N. MUNNB. 

[Dated Converse Erpedment Stalion, Redlands, Cl., .4ug. 5, 1015.1 

During a brush fire on August 5, 1015, a cumulus cloud 
developed a t  tlie head of the smoke. The cloud appeared 
first a t  3:05 p. m., lusting 20 minutes. It recppeured at  
4 5 5  p. m., tilid lasted 12 minutes. The cloud was a 
typical cuniulus, and fornied close to 1,000 feet above the 
fire mea. 

E l2Z CTRICITY OF ATMOSPHERIC PRECIPITATION. 

By G .  C. SIMPSON. 

1Rcprin:rd porn Science Ahstrarts, Brc. -4, Bept. %I, 1915. 5 13ffi.1 

While there are still certain questions relating to the 
electrical state of precipitation which have not been 
answered definitely, tlie broad features are now enerally 

features two theories have been put forward: (a) The 
influence theory of Elster and Geitel; and (a, Sinipson's 
"breaking drop" theory. In  the resent paper these 

to the manner in which they will explain the observed 
facts. Elster and Geit'el's influence theory (a) is based 
u on the idea that sniall water drops clln come into 
eectrical f contact with large ones without uniting with 
thexii. Sinipson considers that this supposition is f ur 
from cstablielied, and further suggests that even if sound 
it will not satisfactorily ac.count for tlie electrical pile 
nomena observed during rain. When the breakin - 
drop theor ( b )  was first u t  forward, evidence was az- 

phenomena found with thunderstornis, but nonthunder- 
storni rain and snow were not so fully dealt with. There 
has been some doubt ~ t s  to whether breaking of drops 
does actmually occur with ordinary steady rain, and 
without such breaking the theory fails. Evidence is 
brought foiivard to show that such breaking of large 
dro s into small ones does occur in a gusty wind and will 
pro P ,ably occur also to some extent in a still atmosphere, 
and this Being granted, it is found that the theory will 
satisfnct,orily account for the chanwes of pot,ential 
radient which occur near t.he ground Juring rain in atl- 

5it.ion to esplaining tlic char. e on the rain it,self. Witii 
regard to snow, it  is suggestec 7 that tile ruhbing t,ogethor 
of tlic! flakes will roduce eloct,rification in the sanie way 
that Rudgo has .ip ound electrification to be produced in 

agreed upon by all observers. To account B or these 

two theories are considered, particu f arly with reference 

duccd to siow r that it ful P y accounted for the electrical 

1 Scc Phil. Mac., London, July, 1015,dS: 1-12, 

clust clouds, and this action will correspond with the 
breaking of drops in the case of r~iin.~--J. 8. Dines. 

-. 

AURORA OBSERVATIONS IN 1Q13.3 

By C!. STGHJIER. 
[Rfprinlrdjrom Science -\1JStI'wts. St.?. A, Eept. 5,1915, 5 1236.1 

Although only a art OI tho material olhined on the 

author has now dotnils of about 600 very csnct meltsure- 
riionts of tho altitutlo of tho aurora and of its positions in 
spwce, 'dl deteniiinecl from photographs taken siniulta- 
iioously froin tho two stations, Bossekop and Store 
Horsnes, lying about 27.5 kiloiiioters froin each other in 
a north and south line, and connected b tolephone for 
direction of the observations. A notabc result is the 
consistency with which the lower limit of altitude for the 
auroras is found to be from 90 to 100 kilometers. 

Tho pictures of the auroral draperies on March 11-12, 
1913, have been ssaniinecl for tho purpose of determining 
the nature of the discharge. For this magnetograms for 
tho same opoch wore obtained from the observatory at  
Haldde, about 13 kilometers wost of Bossekop. Marked 
perturbations were visible on the magneto anis, showing 

ponents pointing to the north, west, and upward. As- 
suming that the electric corpusclos descend into the 
atniosphero from without, along the magnetic lines of 
force, forniing auroral rays which c.oiiibine to form the 
drapery, we can find by a simple ap llication of AznpBre's 
law that it scenis to be proved that t \ ie aurora was caused 
by positively-charged electric particles. Dingrams are 
given in illustration of this view.-C. P. Butler. 

espodition to Bossnaop ? in 1913 has boen worked up, the 

that the magnetic action wm so directed t ff' iat it had com- 

THE <IREAT AURORA O F  JUNE 16, 1916.' 

By E. E. BARNARD. 
[Rrprintedfrom Scienre Abstracts, Bee. A, Sept. 25,1919, 5 135.1 

A ver remarlcable exhibition of auroral activity was' 

June 16, 1915. Starting in tho forni of a strona low- 
lying arch without stmttniers, the activity gragually 
increasocl until the brilliant glow reached the pole, the 
lower portions boing broken with bright moving masses 
and the upper part being double. After dying down, the 
phenonionon w-as repeated some hours later, and then the 
arch structure gavo place to long ascending streaniers, 
quick waves of auroral light rising to the zenith with 
remarkable ra idity. These continued for over an hour 

niasiniuni intensity occurred about S:15 a. pi., G. M. T., 
on June 17. A few of the brightest masses could be 
dotectocl 20 riiinutes after dawn. There was little color 
in the display at  any tinie, although a few of the streauieis 
gave indications of a pink tinge. Photographs of the sky 
taken during the display wero found to b o  badly fogged 
by tnhe auroral light, which seeniod to be niore act-inic 
than moonlight. 

Ridespread effects on telegraph systems sppear to 
have occurred at  the same time as the aurora. On tho 
otlior hantl mircrless signds appe:tr to hiir-e been noniial 
throughout the period of tho niasiiaum disp1eg.-C! P. 
Butler. 

observoc 9 at the Yerkes Observatoly on the night of 

until further o k en-ation was int'errupted by dawn. The 

1 A wmrnwy 01 Blmpson's previous conclusions will he Ioiind in this REVIEW, June, 
d l'errestrial Magnetism March 1315 20: 1-12, 
4 See Nature (Lundonj,hy 15; 1~15; 05 : d o h 3 i .  ?" ' 

1914, 42: 44s.--c. A., jr. 


